(here X is a Banach space).
Introduction
Let n C IR3 be a bounded open set whose boundary aS~ E C2 and let T be a positive real number. It is well known that the motion of a viscous, nonhomogeneous and incompressible fluid in H during the time interval 0 , T] is described by the solution of the variable density Navier-Stokes equations:
It will be assumed that these are satisfied in the open set Q = 11 x (0, T [15] - [16] results that are similar to those in [10] ; see also [6] ).
In this paper, our main aim is to prove the existence of a global solution of (1.1)-(1.6) (as in [18] and [3] [9] and J.-L. Lions [11] ; see also R. Temam [19] );
. also, when ,u is a constant and the fluid is compressible and satisfies some additional properties (for barotropic flows, see Fiszon and Zajacszkowski [4] and Lukaszewicz [13] ; for other flows, see Valli and Zajacszkowski [20] ). [17] and [3] and consists of four steps.
First step.
Taking into account (3.24), we see as in [17] and [3] that a constant C > 0 exists with the following property:
forallhwith0hT. We can now continue exactly as in the proof of Theorem 1 in [3] . Since the argument is rather standard, we omit the details (see also [6] 
